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Socio-economic and scientific context
• Infant nutrition market
- Wordwide: 30 billion $ in sales (Nielsen, 2015) 
- France: 1.2 billion € in sales, 1st market in Europe (Deloitte, 2013)
Infant formulas  41% of the market
 60% of 1-month-old infants, 80% of 3-month-old infants (Wagner, 2015)
- Sector with robust competition, which requires innovation
- Consumers searching for naturalness
• Infant formula :  Numerous heat treatments for sanitary reasons
 Denaturation/aggregation of proteins (Joyce et al., 2017 ; Buggy et al., 2017) 
 Formation of Maillard reaction products
• Membrane Filtration: Alternative Non-Denaturing Process
- Bacteriological stabilization of milk
- Fractionation of milk components
Project objectives : 
 Develop new technological routes to produce the most native and microbiologically safe infant formula
 Evaluate the nutritional, physiological and sensory interest of such a formula
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Strategy
Development of new generation infant formulas 
at a semi-industrial scale
- Production of new ingredients using membrane filtration
- Production of three powdered infant formulas, using vacuum evaporation and
spray-drying and with different levels of heat treatment :
- without heat treatment (T-)
- with minimum heat treatment to ensure the sanitary quality (T+)
- with multiple heat treatments (T +++)
Characteristics of the infant formulas
- Denaturation/aggregation levels of proteins
- Maillard reaction products
- Microbiological characteristics (e.g. absence of Cronobacter Sakazakii)
Nutritional impact :
In vitro and in vivo 
digestibility 
Physiological impacts 
on the rat intestinal 
homeostasy (PNCA, Paris) 
Sensory properties  
(CSGA, Dijon) 
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